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ASYMMETRIC MULTILAYER ABSORBENT ARTICLE 

FIELD OF THE INVENTION 

[1] The present invention relates to an absorbent article. More particularly, the 
present invention pertains to an absorbent system for a feminine care article, such as an 
absorbent feminine care pad. 

BACKGROUND OF THE INVENTION 

[2] Absorbent products intended to absorb discharged body fluids are well known 
in the art. Such absorbent products generally comprise a fibrous mass or other absorbent 
body which can absorb and hold the body fluids. Similarly, it is well known that feminine 
care articles have been employed to absorb and hold liquids, such as urine and/or menses. 
The absorbent articles have included various systems of liquid-handling layers, such as 
intake layers, distribution layers, retention layers and the like. Conventional absorbent 
articles have also included a wide absorbent front portion and a narrower, elongated rear 
portion of sufficient length to be retained between the buttocks of a user. Additionally, the 
absorbent articles have included wing portions which can help to hold the article in place 
at a selected location in a wearer's undergarment. Various fasteners have been employed 
to secure the wing portions in a desired configuration during ordinary use. The fasteners 
have included adhesive fasteners as well as mechanical fasteners, and the mechanical 
fasteners have included conventional, hook-and-Ioop fasteners. 

[3] Conventional absorbent articles, such as those described above, have not 
provided desired combinations of comfort, rapid intake of liquid, low surface staining, low 
leakage and surface dryness. Additionally, such conventional absorbent articles have not 
worked adequately with all desired types of undergarments. When the user has desired to 
wear a different type of panty undergarment, such as a thong panty, the ordinary style of 
absorbent hygiene article has provided inadequate comfort and inadequate levels of 
discretion. As a result, the user has often had to change the type of absorbent hygiene 
article to accommodate the different type of undergarment. In such circumstances, 
however, the selected hygiene article has often provided excessively low levels of liquid- 
handling properties, and has provided excessively low levels of comfort and confidence. 
As a result, there has been a continued need for improved absorbent systems that provide 
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increased versatility and increased levels of comfort, along with more secure levels of 
liquid intake and storage. 

BRIEF DESCRIPTION OF THE INVENTION 

[4] Generally stated, the present invention provides an absorbent article having a 
longitudinal direction, a lateral direction, first and second longitudinally opposed end 
portions, and an intermediate portion located between the end portions. The article 
comprises an absorbent body sandwiched between a cover and a baffle, and in particular 
aspects, the article can include an absorbent body having an intake layer and a 
longitudinally asymmetric shaping layer, and the intake layer can be positioned between 
the cover and the shaping layer. With other aspects, the shaping layer can include first 
longitudinal half-length, a second longitudinal half-length, a narrow-section, a wide-section, 
and a transition-section that is located between the narrow and wide sections of the 
shaping layer. In further aspects, the intake layer can be longitudinally offset toward an 
article region which is demarcated or delimited by the first half-length of the shaping layer, 
and the intake layer can substantially avoid extending into an article region that is 
delimited by the narrow-section of the shaping layer. 

[5] By incorporating its various features and configurations, the article of the 
invention can better maintains its shape, provide less bunching or twisting, and provide 
greater comfort and fit. The article can be more confidently worn with different styles of 
panty undergarments while also providing desired levels of absorbent capacity and 
desired rates of liquid-intake. Additionally, the article can provide different, more effective 
levels of stiffness and flexibility in desired regions of the absorbent article. Particular 
features of the article can provide improved aesthetics and visual cues or perceptions of 
absorbency. Additionally, the article can be less susceptible to excessive bunching and 
shifting, less susceptible to premature leakage, and can provide greater protection and 
confidence to the wearer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[6] The various features, aspects and advantages of the present invention will 
become better understood with reference to the following description, appended claims 
and accompanying drawings where: 

[7] FIG. 1 shows a representative, partially cut-away, top plan view of a body-side 
of an absorbent article. 

[8] FIG. 1 A shows a representative, partially cut-away, bottom, plan view of a 
garment-side of the absorbent article illustrated in FIG. 1 . 

[9] FIG. 1B shows a schematic view of a representative, longitudinal cross-section 
of the absorbent article illustrated in FIG. 1 . 
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[10] FIG. 2 shows a representative, partially cut-away, top, plan view of a body-side 
of an absorbent article in which separately provided side-panels or wings are assembled 
to the article and arranged in an open position for use. 

[11] FIG. 2A shows a representative, bottom, plan view of a garment-side of the 
absorbent article illustrated in FIG. 2. 

[12] FIG. 2B shows a schematic view of a representative, transverse cross-section 
of the absorbent article illustrated in FIG. 2. 

[13] F!G. 2C shows a representative, plan view of a garment-side of an absorbent 
article in which the side-panels or wings of the article and arranged in a storage position. 

[14] FIG. 3 shows a representative, partially cut-away, top, plan view of a bodyside 
of an absorbent article having side-panels or wings that have been unitarily formed with 
one or more components of the article. 

[15] FIG. 3A shows a representative, bottom, plan view of a garment-side of the 
absorbent article illustrated in FIG. 3. 

[16] FIG. 3B shows an expanded, schematic view of a representative, transverse 
cross-section of the absorbent article illustrated in FIG. 3. 

DETAILED DESCRIPTION OF THE INVENTION 

[17] It should be noted that, when employed in the present disclosure, the terms 
"comprises", "comprising" and other derivatives from the root term "comprise" are intended 
to be open-ended terms that specify the presence of any stated features, elements, 
integers, steps, or components, and are not intended to preclude the presence or addition 
of one or more other features, elements,, integers, steps, components, or groups thereof. 

[18] By the terms "particle," "particles," "particulate," "particulates" and the like, it is 
meant that the material is generally in the form of discrete units. The units can comprise 
granules, powders, spheres, pulverized materials or the like, as well as combinations 
thereof. The particles can have any desired shape such as, for example, cubic, rod-like, 
polyhedral, spherical or semi-spherical, rounded or semi-rounded, angular, irregular, etc. 
Shapes having a large greatest dimension/smallest dimension ratio, like needles, flakes 
and fibers, are also contemplated for inclusion herein. The terms "particle" or "particulate" 
may also include an agglomeration comprising more than one individual particle, 
particulate or the like. Additionally, a particle, particulate or any desired agglomeration 
thereof may be composed of more than one type of material. 

[19] As used herein, the term "nonwoven" refers to a fabric web that has a structure 
of individual fibers or filaments which are interlaid, but not in an identifiable repeating 
manner. 
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[20] As used herein, the terms "spunbond" or "spunbonded fiber" refer to fibers 
which are formed by extruding filaments of molten thermoplastic material from a plurality 
of fine, usually circular, capillaries of a spinneret, and then rapidly reducing the diameter of 
the extruded filaments. 

[21] As used herein, the phrase "meltblown fibers" refers to fibers formed by 
extruding a molten thermoplastic material through a plurality of fine, usually circular, die 
capillaries as molten threads or filaments into a high velocity, usually heated, gas (e.g., air) 
stream which attenuates the filaments of molten thermoplastic material to reduce their 
diameter. Thereafter, the meltblown fibers are carried by the high velocity gas stream and 
are deposited on a collecting surface to form a web of randomly disbursed meltblown 
fibers. 

[22] "Coform" as used herein is intended to describe a blend of meltblown fibers 
and cellulose fibers that is formed by air forming a meltblown polymer material while 
simultaneously blowing air-suspended cellulose fibers into the stream of meltblown fibers. 
The meltblown fibers containing wood fibers are collected on a forming surface, such as 
provided by a foraminous belt. The forming surface may include a gas-pervious material, 
such as spunbonded fabric material, that has been placed onto the forming surface. 

[23] As used herein, the phrase "complex liquid" describes a liquid generally 
characterized as being a viscoelastic liquid comprising multiple components having 
inhomogeneous physical and/or chemical properties. It is the inhomogeneous properties 
of the multiple components that challenge the efficacy of an absorbent or adsorbent 
material in the handling of complex liquids. In contrast with complex liquids, simple liquids, 
such as, for example, urine, physiological saline, water and the like, are generally 
characterized as being relatively low-viscosity and comprising one or more components 
having homogeneous physical and/or chemical properties. As a result of having 
homogeneous properties, the one or more components of simple liquids behave 
substantially similarly during absorption or adsorption, although some components may be 
absorbed or adsorbed more readily than others. 

[24] Although a complex liquid is generally characterized herein as including 
specific components having inhomogeneous properties, each specific component of a 
complex liquid generally has homogeneous properties. Consider for example a 
representative complex body-liquid having three specific components: red blood cells, 
blood protein molecules and water molecules. Upon examination, one skilled in the art 
could easily distinguish between each of the three specific components according to their 
generally inhomogeneous properties. Moreover, when examining a particular specific 
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component such as the red blood cell component, one skilled in the art could easily 
recognize the generally homogeneous properties of the red blood cells. 

[25] As used herein, the term "hydrophilic" describes fibers or the surfaces of fibers 
that are wetted by the aqueous liquids in contact with the fibers. The degree of wetting of 
the materials can, in turn, be described in terms of the contact angles and the surface 
tensions of the liquids and materials involved. Equipment and techniques suitable for 
measuring the wettability of particular fiber materials can be provided by a Cahn SFA-222 
Surface Force Analyzer System, or a substantially equivalent system. When measured 
with this system, fibers having contact angles less than 90° are designated "wettable" or 
hydrophilic, while fibers having contact angles equal to or greater than to 90° are 
designated "nonwettable" or hydrophobic. When comparing materials, a material that 
forms a relatively larger contact angle with water is relatively less hydrophilic than a 
material that forms a smaller contact angle with water. 

[26] As used herein, the phrase "absorbent article" refers to devices which absorb 
and contain body liquids, and more specifically, refers to devices which are placed against 
or near the skin to absorb and contain the various liquids discharged from the body. The 
term "disposable" is used herein to describe absorbent articles that are not intended to be 
laundered or otherwise restored or reused as an absorbent article after a single use. 
Examples of such disposable absorbent articles include, but are not limited to: health care 
related products including surgical drapes, gowns, and sterile wraps; personal care 
absorbent products such as feminine hygiene products (e.g., sanitary napkins, pantiliners, 
tampons, interlabial devices and the like), infant diapers, children's training pants, adult 
incontinence products and the like; as well as absorbent wipes and covering mats. 

[27] Disposable absorbent articles such as, for example, many of the feminine care 
absorbent products, can include a liquid pervious topsheet, a substantially liquid 
impervious backsheet joined to the topsheet, and an absorbent core positioned and held 
between the topsheet and the backsheet. The topsheet is operatively permeable to the 
liquids that are intended to be held or stored by the absorbent article, and the backsheet 
may be substantially impermeable or otherwise operatively impermeable to the intended 
liquids. The absorbent article may also include other components, such as liquid wicking 
layers, liquid intake layers, liquid distribution layers, transfer layers, barrier layers, and the 
like, as well as combinations thereof. Disposable absorbent articles and the components 
thereof can operate to provide a body-facing surface and a garment-facing surface. As 
used herein, the body-facing or bodyside surface means that surface of the article or 
component which is intended to be disposed toward or placed adjacent to the body of the 
wearer during ordinary use, while the outward, outward-facing or garment-side surface is 
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on the opposite side, and is intended to be disposed to face away from the wearer's body 
during ordinary use. Such outward surface may be arranged to face toward or placed 
adjacent to the wearer's undergarments when the absorbent article is worn. 

[28] FIGs. 1 through 1B and 3 through 3B illustrate examples of suitable articles, 
such as the representatively shown feminine care articles, which are configured to 
incorporate the present invention. The feminine care article can, for example, be a 
feminine care pad or napkin article 20, and the article can have a lengthwise longitudinal 
direction 22, a transverse, laterally extending, cross-direction 24, first and second 
longitudinally opposed end portions 72 and 72a, and an intermediate portion 76 located 
between the end portions. As representatively shown, the longitudinal dimension of the 
article is relatively larger than the lateral dimension of the article. The article 20 can 
include a topsheet or cover 26, a backsheet or baffle 28, and an absorbent structure 30 
positioned between the cover and baffle. In a particular aspect, the absorbent structure 30 
can at least include an intake layer 32 and a shaping layer 36. The shaping layer 36 can 
be positioned between the cover 26 and the baffle 28 ? and can he !ong!tudina!!y- 
asymmetric. Additionally, the shaping layer 36 can also have a longitudinal shaping-layer 
length 80 and a lateral shaping-layer width 82. The intake layer 32 can be positioned 
between the cover 26 and the shaping layer 36, and can have a longitudinal intake-layer 
length 90 and a lateral intake-layer width 92. Another feature can include an intake layer 
32 which has an area extent which is less than an area extent of said shaping layer. The 
shaping layer can also have a first longitudinal half-length 84, a second longitudinal half- 
length 86, a narrow-section 62, a wide-section 64, and a transition-section 66. The second 
half-length 86 is longitudinally opposed to the first half-length 84, and the transition-section 
66 is located between the narrow section 62 and wide section 64 of the shaping layer 36. 
Additionally, the transition-section 66 can have lateral side edges 78 which interconnect 
lateral side edges 70 of the narrow-section 62 of the shaping layer 36 with corresponding 
lateral side edges 74 of the wide-section 64 of the shaping layer. The wide-section 64 of 
the shaping layer includes a maximum lateral width of the shaping layer, and includes a 
terminal end edge 54 located in the first half-length 84 of the shaping layer. The narrow- 
section 62 of the shaping layer includes a terminal end edge 58 located in the second half- 
length 86 of the shaping layer. In further aspects, the intake layer 32 can be longitudinally 
offset toward an article region which is delimited by the first half-length 84 of the shaping 
layer 36, and the intake layer 32 can be configured to substantially avoid extending into an 
article region that is delimited by the narrow-section 62 of the shaping layer. With still other 
aspects, a majority of the wide-section 64 of the shaping layer 36 can be located in the 
first half-length of the shaping layer. 
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[29] By incorporating its various features, aspects and configurations, alone or in 
desired combinations, the article of the invention can provide an improved absorbent 
system that can accommodate use with many different styles and types of panty 
undergarments. The improved absorbent article of the invention can better maintain a 
desired shape (e.g. with less bunching or twisting), and can better maintain a larger 
surface area to rapidly take in liquids for storage and retention. The article can also 
provide desired levels of absorbent capacity while decreasing the area that is overlaid by 
the overall shape of the absorbent structure. Additionally, the article can more efficiently 
locate materials having faster liquid-intake properties, and can position such materials in a 
more effective offset location. The article can more effectively reduce shifting, and can 
better maintain a desired position against a wearer's body and in a wearer's undergarment. 
Additionally, article can help provide a drier bodyside surface, and in particular 
configurations, can provide visual cues of absorbency. Desired arrangements can provide 
improved appearance and aesthetics. As a result, the article of the invention can provide 
increased versatility, greater comfort and fit, improved protection and increased 
confidence. 

[30] The cover 26 may include a layer constructed of any operative material, and 
may be a composite material. For example, the cover layer can include a woven fabric, a 
nonwoven fabric, a polymer film, a film-fabric laminate or the like, as well as combinations 
thereof. Examples of a nonwoven fabric include spunbond fabric, meltblown fabric, coform 
fabric, a carded web, a bonded-carded-web, a bicomponent spunbond fabric or the like as 
well as combinations thereof. For example, the cover layer can include a woven fabric, a 
nonwoven fabric, a polymeric film that has been configured to be operatively liquid- 
permeable, or the like, as well as combinations thereof. Other examples of suitable 
materials for constructing the cover layer can include rayon, bonded carded webs of 
polyester, polypropylene, polyethylene, nylon, or other heat-bondable fibers, polyolefins, 
such as copolymers of polypropylene and polyethylene, linear low-density polyethylene, 
aliphatic esters such as polylactic acid, finely perforated film webs, net materials, and the 
like, as well as combinations thereof. 

[31] A more particular example of a suitable cover layer material can include a 
bonded-carded-web composed of polypropylene and polyethylene, such as has been 
used as a cover stock for KOTEX brand pantiliners, and has been obtainable from 
Vliesstoffwerk Christian Heinrich Sandler GmbH & Co. KG, a business having an address 
at Postfach 1 144, D95120 Schwarzenbach/Saale, Germany. Other examples of suitable 
materials are composite materials of a polymer and a nonwoven fabric material. The 
composite materials are typically in the form of integral sheets generally formed by the 
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extrusion of a polymer onto a web of spunbond material. In a desired arrangement, the 
cover layer 26 can be configured to be operatively liquid-permeable with regard to the 
liquids that the article is intended to absorb or otherwise handle. The operative liquid- 
permeability may, for example be provided by a plurality of pores, perforations, apertures 
or other openings, as well as combinations thereof, that are present or formed in the cover 
layer. The apertures or other openings can help increase the rate at which bodily liquids 
can move through the thickness of the cover layer and penetrate into the other 
components of the article (e.g. into the absorbent structure 30). The selected arrangement 
of liquid-permeability is desirably present at least on an operative portion of the cover layer 
that is appointed for placement on the body-side of the article. The cover layer 26 can 
provide comfort and conformability, and can function to direct bodily exudates away from 
the body and toward the absorbent structure 30. In a desired feature, the cover layer 26 
can be configured to retain little or no liquid in its structure, and can be configured to 
provide a relatively comfortable and non-irritating surface next to the body-tissues of a 
female wearer. The cover layer 26 can be constructed of any material which is also easily 
penetrated by bodily fluids that contact the surface of the cover layer. 

[32] The cover 26 can also have at least a portion of its bodyside surface treated 
with a surfactant to render the cover more hydrophilic. The surfactant can permit arriving 
bodily liquids to more readily penetrate the cover layer. The surfactant may also diminish 
the likelihood that the arriving bodily fluids, such as menstrual fluid, will flow off the cover 
layer rather than penetrate through the cover layer into other components of the article 
(e.g. into the absorbent body structure). In a particular configuration, the surfactant can be 
substantially evenly distributed across at least a portion of the upper, bodyside surface of 
the cover 26 that overlays the upper, bodyside surface of the absorbent. 

[33] The cover 26 may be maintained in secured relation with the absorbent 
structure 30 by bonding all or a portion of the adjacent surfaces to one another. A variety 
of bonding articles known to one of skill in the art may be utilized to achieve any such 
secured relation. Examples of such articles include, but are not limited to, the application 
of adhesives in a variety of patterns between the two adjoining surfaces, entangling at 
least portions of the adjacent surface of the absorbent with portions of the adjacent 
surface of the cover, or fusing at least portions of the adjacent surface of the cover to 
portions of the adjacent surface of the absorbent. 

[34] The cover 26 typically extends over the upper, bodyside surface of the 
absorbent structure, but can alternatively extend around the article to partially or entirely, 
surround or enclose the absorbent structure. Alternatively, the cover 26 and the baffle 28 
can have peripheral margins which extend outwardly beyond the terminal, peripheral 
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edges of the absorbent structure 30, and the extending margins can be joined together to 
partially or entirely, surround or enclose the absorbent structure. The shape defined by the 
terminal outline edges of the peripheral margins of the cover and/or baffle may or may not 
be similar to the shape defined by the terminal outline edges of the absorbent body 30. 
More particularly, the outline contours of the cover and/or baffle may or may not be similar 
to the outline contours of the shaping layer 36. 

[35] The backsheet or baffle 28 may include a layer constructed of any operative 
material, and may or may not have a selected ievei of iiquid-permeability or iiquid- 
impermeability, as desired. In a particular configuration, the backsheet or baffle 28 may be 
configured to provide an operatively liquid-impermeable baffle structure. The baffle may, 
for example, include a polymeric film, a woven fabric, a nonwoven fabric or the like, as 
well as combinations or composites thereof. For example, the baffle may include a 
polymer film laminated to a woven or nonwoven fabric. In a particular feature, the polymer 
film can be composed of polyethylene, polypropylene, polyester or the like, as well as 
combinations thereof. Additionally, the polymer film may be micro-embossed, have a 
printed design, have a printed message to the consumer, and/or may be at least partially 
colored. Desirably, the baffle 28 can operatively permit a sufficient passage of air and 
moisture vapor out of the article, particularly out of an absorbent (e.g. storage or 
absorbent structure 30) while blocking the passage of bodily liquids. An example of a 
suitable baffle material can include a breathable, microporous film, such as a HANJIN 
Breathable Baffle available from Hanjin Printing, Hanjin P&C Company Limited, a 
business having offices located in Sahvon-li.Jungan-mvu.Kongiu-City, Chung cheong 
nam-do, Republic of South Korea. The baffle material is a breathable film, which is white 
in color, dimple embossed, and contains: 47.78% calcium carbonate, 2.22% Ti0 2 , and 
50% polyethylene. 

[36] In a particular feature, the polymer film can have a minimum thickness of no 
less than about 0.025 mm, and in another feature, the polymer film can have a maximum 
thickness of no greater than about 0.13 mm. Bicomponent films or other multi-component 
films can also be used, as well as woven and/or nonwoven fabrics which have been 
treated to render them operatively liquid-impermeable. Another suitable baffle material can 
include a closed cell polyolefin foam. For example, a closed cell polyethylene foam may 
be employed. Still another example of a baffle material would be a material that is similar 
to a polyethylene film which is used on commercially sold KOTEX brand pantiliners, and is 
obtainable from Pliant Corporation, a business having offices located in Schaumburg, 
Illinois, USA. 
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[37] The structure of the absorbent body 30 can be operatively configured to 
provide a desired level of absorbency or storage capacity. More particularly, the absorbent 
body can be configured to hold a liquid, such as urine, menses, other complex liquid or the 
like, as well as combinations thereof. As representatively shown, the absorbent body can 
include a matrix of absorbent fibers and/or absorbent particulate material, and the 
absorbent fiber can include natural and/or synthetic fiber. Additionally, the absorbent body 
may include one or more components that can modify menses or intermenstrual liquid. 

[38] The absorbent structure 30 may also inciude superabsorbent material. 
Superabsorbent materials suitable for use in the present invention are known to those 
skilled in the art, and may be in any operative form, such as particulate form. Generally 
stated, the superabsorbent material can be a water-swellable, generally water-insoluble, 
hydrogel-forming polymeric absorbent material, which is capable of absorbing at least 
about 20, desirably about 30, and possibly about 60 times or more its weight in 
physiological saline (e.g. saline with 0.9 wt% NaCI). The hydrogel-forming polymeric 
absorbent material may be formed from organic hydrogel-forming polymeric materia!, 
which may include natural material such as agar, pectin, and guar gum; modified natural 
materials such as carboxymethyl cellulose, carboxyethyl cellulose, and hydroxypropyl 
cellulose; and synthetic hydrogel-forming polymers. Synthetic hydrogel-forming polymers 
include, for example, alkali metal salts of polyacrylic acid, polyacrylamides, polyvinyl 
alcohol, ethylene maleic anhydride copolymers, polyvinyl ethers, polyvinyl morpholinone, 
polymers and copolymers of vinyl sulfonic acid, polyacrylates, polyacrylamides, polyvinyl 
pyridine, and the like. Other suitable hydrogel-forming polymers include hydrolyzed 
acrylonitrile grafted starch, acrylic acid grafted starch, and isobutylene maleic anhydride 
copolymers and mixtures thereof. The hydrogel-forming polymers are preferably lightly 
crosslinked to render the material substantially water insoluble. Crosslinking may, for 
example, be by irradiation or covalent, ionic, Van der Waals, or hydrogen bonding. 
Suitable materials are available from various commercial vendors such as The Dow 
Chemical Company and Stockhausen, Inc. The superabsorbent material may desirably be 
included in an appointed storage or retention portion of the absorbent system, and may 
optionally be employed in other components or portions of the absorbent article. 

[39] In particular configurations, the absorbent body 30 can be included in a 
feminine care article, and can provide a composite, overall absorbent saturation capacity 
which is at least a minimum of about 5.5 grams of menses simulant A. The overall 
absorbent saturation capacity can alternatively be at least about 40 grams of menses 
simulant A to provide improved performance. In other aspects, the overall absorbent 
saturation capacity can be up to a maximum of about 120 grams of menses simulant A, or 
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more, and can alternatively be up to about 88 grams of menses simulant A to provide 
improved effectiveness. In a desired arrangement, the composite, overall absorbent 
saturation capacity can be about 51 grams of menses simulant A. 

[40] In particular configurations, the absorbent body 30 can be included in a 
feminine care article, and can provide a composite, overall absorbent retention capacity 
which is at least a minimum of about 5.0 grams of menses simulant A. The overall 
absorbent retention capacity can alternatively be at least about 10 grams of menses 
simulant A to provide improved performance, in other aspects, the overall absorbent 
retention capacity can be up to a maximum of about 34 grams of menses simulant A, or 
more, and can alternatively be up to about 20 grams of menses simulant A to provide 
improved effectiveness. In a desired arrangement, the composite, overall absorbent 
retention capacity can be about 12.2 grams of menses simulant A. 

[41] The menses simulant A is composed of swine blood diluted with swine plasma 
to provide a hematocrit level of 35% (by volume). A suitable device for determining the 
hematocrit level is a H E M ATOSTAT-2 system; available from Separation Technology, Inc ., 
a business having offices located in Altamonte Springs, Florida, U.S.A. A substantially 
equivalent system may alternatively be employed. Simulant A is typically used for 
absorbent capacity tests, where the viscoelastic properties that affect liquid movement 
have been found to be of little importance. 

[42] As representatively shown, the absorbent body 30 of the selected article can 
comprise a composite structure having a selected plurality of strata or layers. With 
reference to FIGs. 1 through 1B, for example, the absorbent composite can include an 
intake layer 32 and an absorbent shaping layer 36, as well as any other desired 
components, arranged in any operative combination. In a particular aspect, the structure 
of the absorbent body can include an absorbent pad, shaping layer 36 which is positioned 
between the cover 26 and the baffle 28, and can include an intake layer 32 which is 
positioned between the cover 26 and the shaping layer 36. As representatively shown, the 
intake layer 32 and shaping layer 36 can be separately provided members that are 
subsequently assembled together. Optionally, the intake and shaping layers can be 
integrally formed together. 

[43] In another aspect, the article 20 can include a top, bodyside intake layer 32 
which is sized and placed to more effectively operate in a target area of the absorbent 
body 30 where liquids are more likely to be introduced into the article. The material of the 
intake layer can be configured to provide desired liquid-intake properties, substantially 
without consideration for delivering shaping properties. For example, the configuration of 
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the intake layer need not include properties that are configured to prevent bunching and 
twisting of the article, particularly the absorbent structure, during ordinary wear. 

[44] The intake layer can include material that is configured to quickly absorb and 
pull liquid away from the body. Accordingly, the intake layer 32 can provide the function of 
liquid intake and can also provide the functions of liquid distribution, spreading, temporary 
storage and liquid retention. The intake layer may include natural fibers, synthetic fibers, 
superabsorbent materials, a woven fabric; a nonwoven fabric; a wet-laid fibrous web; a 
coform web; a substantially unbonded airlaid fibrous web; an operatively bonded, 
stabilized-airlaid fibrous web; or the like, as well as combinations thereof. Additionally, the 
absorbent body may include one or more components that can modify menses or 
intermenstrual liquid. 

[45] In a particular arrangement, the intake layer can be a thermally-bonded, 
stabilized airlaid fibrous web (e.g. Concert code 175.1020) available from Concert 
Fabrication, a business having offices located in Gatineaux, Quebec, Canada. The intake 
layer may optionally be provided by a similar, stabilized airlaid fibrous web available from 
Buckeye Technologies, Inc., a business having offices located in Memphis, Tennessee, 
U.S.A. 

[46] In a desired feature, the intake layer 32 can have a relatively lower basis 
weight, as compared to the bottom (garment-side) retention/shaping layer 36. Optionally, 
the basis weight of the intake layer may be equal or similar to the basis weight of the 
shaping layer. In another feature, the intake layer 32 can have a lower density (e.g., be 
more lofty), as compared to the retention/shaping layer 36. 

[47] In a particular aspect, the basis weight of the intake layer 32 can be at least a 
minimum of about 30 g/m 2 . The basis weight of the intake layer can alternatively be at 
least about 100 g/m 2 , and can optionally be at least about 120 g/m 2 to provide improved 
performance. In other aspects, the basis weight of the intake layer can be up to a 
maximum of about 250 g/m 2 , or more. The basis weight of the intake layer can 
alternatively be up to about 200 g/m 2 , and can optionally be up to about 175 g/m 2 to 
provide improved effectiveness. 

[48] If the basis weight of the intake layer 32 is outside the desired values, the 
article can be too thick and bulky, and can provide poor comfort and excessive awareness 
of the article during use. An overly high basis weight can excessively decrease the amount 
of liquid transferred to the shaping layer 36, can undesirably increase the amount of liquid 
held in the intake layer and/or can be excessively expensive. An overly low basis weight 
can excessively limit the ability to acquire, temporarily store and transfer liquid, and can 
permit premature leakage. If the basis weight of the intake layer is outside the desired 
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values, the article can also exhibit an excessively high rewet or flowback to the wearer's 
skin and provide an undesired wet, moist feel to the wearer. Additionally, the intake layer 
can present an excessively low void volume to subsequent inputs of liquid, and the low 
void volume can contribute to premature leakage and excessive rewet or flowback to the 
wearer's skin. 

[49] In another aspect, the density of the intake layer 32 can be at least a minimum 
of about 0.01 g/cm 3 . The intake layer density can alternatively be at least about 0.02 g/cm 3 , 
and can optionally be at least about 0.04 g/cm 3 to provide improved performance, in stiii 
other aspects, the intake layer density can be up to a maximum of about 0.1 g/cm 3 f or 
more. The intake layer density can alternatively be up to about 0.09 g/cm 3 , and can 
optionally be up to about 0.08 g/cm 3 to provide improved effectiveness. In a desired 
arrangement, the density of the intake layer can be about 0.06 g/cm 3 . 

[50] If the density of the intake layer 32 is outside the desired values, the article can 
exhibit excessive leakage, and can provide an undesired moist, wet feeling against the 
wearer's skin. An overly high density can limit the saturation capacity of the intake layer 
and can provide excessively low permeability. This can excessively slow the acquisition 
and intake of liquid. Additionally, an overly high density can decrease and inhibit the 
desired liquid transfer to the lower, shaping layer 36. Insufficient liquid transfer can 
increase rewet or flowback of liquid to the wearer's skin and can decrease the void volume 
in the intake layer that is available to absorb a follow-up input of liquid, resulting in an 
increased likelihood of a premature leak. An overly low density can provide an excessively 
low web tensile strength, and can cause web handling problems. Depending on the basis 
weight, a low density can provide an excessively thick bulky intake layer that can cause 
poor comfort and excessive awareness of the product. A low intake layer density can also 
allow discrete amounts of liquid to be immobilized within the intake structure. This liquid 
can then be available to increase the likelihood of liquid rewet and flowback to the 
wearer's skin. Additionally, an overly low density intake structure can provide excessively 
high permeability. As a result, the properties of liquid control, spreading, distribution and 
temporary storage can be inadequate. The article can also allow premature leakage or an 
undesirably moist, wet skin. 

[51] A further feature of the intake layer 32 can be its total absorbent saturation 
capacity. In particular aspects, the intake layer saturation capacity can be at least a 
minimum of about 0.5 grams of menses simulant A (0.5 g). The intake layer saturation 
capacity can alternatively be at least about 5 grams of menses simulant A, and can 
optionally be at least about 10 grams of menses simulant A to provide improved 
performance. In other aspects, the intake layer, total saturation capacity can be up to a 
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maximum of about 20 grams of menses simulant A, or more. The intake layer saturation 
capacity can alternatively be up to about 19 grams of menses simulant A, and can 
optionally be up to about 18 grams of menses simulant A to provide improved 
effectiveness. In a desired arrangement, the total saturation capacity of the intake layer 
can be about 1 1 grams of menses simulant A. 

[52] In another feature, the intake layer 32 can have a distinctive total absorbent 
retention capacity. The intake layer retention capacity can be at least a minimum of about 
0.3 grams of menses simulant A (0.3 g). The intake iayer retention capacity can 
alternatively be at least about 1 gram of menses simulant A, and can optionally be at least 
about 1 .8 grams of menses simulant A to provide improved performance. In other aspects, 
the intake layer, total retention capacity can be up to a maximum of about 3.8 grams of 
menses simulant A, or more. The intake layer retention capacity can alternatively be up to 
about 3 grams of menses simulant A, and can optionally be up to about 2.4 grams of 
menses simulant A to provide improved effectiveness. In a desired arrangement, the total 
retention capacity of the intake layer can be about 1,7 grams of menses simulant A. 

[53] A particular feature of the intake layer 32 can include a specific, absorbent 
saturation capacity. In particular aspects, specific saturation capacity of the intake layer 
can be at least a minimum of about 9 grams of menses simulant A per gram of intake 
layer material (9 g/g), or at least about 10 g/g. The specific saturation capacity can 
alternatively be at least about 10.5 g/g, and can optionally be at least about 1 1 g/g to 
provide improved performance. In other aspects, the intake layer, specific saturation 
capacity can be up to a maximum of about 15 g/g, or more. The specific saturation 
capacity can alternatively be up to about 14.5 g/g, and can optionally be up to about 14 
g/g to provide improved effectiveness. In a desired arrangement, the specific saturation 
capacity of the intake layer can be about 13 g/g. 

[54] In still another feature, the intake layer 32 can include a specific, absorbent 
retention capacity. In particular aspects, the intake layer, specific retention capacity can be 
at least a minimum of about 1 .5 grams of menses simulant A per gram of intake layer 
material (1.5 g/g). The specific retention capacity can alternatively be at least about 
1.6 g/g, and can optionally be at least about 1.7 g/g to provide improved performance. In 
other aspects, the specific retention capacity of the intake layer 32 can be up to a 
maximum of about 2.5 g/g, or more. The specific retention capacity can alternatively be up 
to about 2.4 g/g, and can optionally be up to about 2.3 g/g to provide improved 
effectiveness. In a desired arrangement, the specific retention capacity of the intake layer, 
can be about 2 g/g. 
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[55] A particular feature can include an intake layer 32 which includes fibers that 
can provide an intake layer that is relatively more "hydrophilic" than the shaping layer 36. 
Still another feature can include an intake layer wherein at least an operative portion of the 
fibers have been semi-treated by incorporating a debonding agent to improve opening and 
fiberization during the manufacturing process. 

[56] Additionally, the intake layer can be configured to exhibit a distinctive stiffness 
value. In a particular feature the stiffness value of the intake layer can be at least a 
minimum of about 5.5 cm, as determined by a cantilever bending test. In a further feature, 
the stiffness value can be not more than a maximum of about 7 cm. A suitable cantilever 
bending test is ASTM Standard Test D 1388, with the following modification: The size of 
the test specimen is 1 inch x 8 inch. The longer specimen allows greater accuracy when 
testing stiffer fabrics, since it is desirable to avoid data readings in the last inch of 
specimen length. 

[57] Another feature can include a top, bodyside intake layer 32 having an area size 
which is relativelv smaller than an arfia of the bottom, oarmfint-sidfi shaninn lavpr 3fi 

* - . ^ - - - , -o, j - 

Additionally, the area of the intake layer 32 can be a distinctive percentage of the area of 
the shaping layer 36. It should be readily appreciated that the area of a component can be 
determined from its longitudinal length, lateral width, and shape. In a particular aspect the 
intake layer area percentage can be at least a minimum of about 20% or 25%. The intake 
layer area percentage can alternatively be at least about 30% or 35%, and can optionally 
be at least about 40% or 45% to provide improved performance. In other aspects, the 
intake layer area percentage can be up to a maximum of about 80% or 85%. The intake 
layer area percentage can alternatively be up to about 75%, and can optionally be up to 
about 55% or 60% to provide improved effectiveness. In desired arrangements, the intake 
layer 32 might have a surface area that is approximately 40 - 45% of the surface area of 
the shaping layer 36. In a desired arrangement, the entirety of the intake-layer area can lie 
within an article region that is delimited by the shaping-layer area. 

[58] The intake layer 32 can have a longitudinal intake-layer length 90 and a lateral 
intake-layer width 92. Additionally, the shaping layer 36 can have a longitudinal shaping- 
layer length 80 and a lateral shaping-layer width 82. In a desired feature, the intake-layer 
length 90 can be smaller than the shaping-layer length 80, and the intake-layer width 92 
can be smaller than the shaping-layer width 82. 

[59] In particular aspects, the longitudinal intake-layer length 90 can span at least a 
minimum of about 15% or 20% of a total, longitudinal length 80 of the shaping layer 36. 
The intake-layer length can alternatively be at least about 46% of the total, longitudinal 
length of the shaping layer 36, and can optionally be at least about 65% of the total, 
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longitudinal length of the shaping layer to provide improved performance. In other aspects, 
the intake-layer length can be up to a maximum of about 85% of the total, longitudinal 
length of the shaping layer 36. The intake-layer length can alternatively be up to about 
80% of the total, longitudinal length of the shaping layer, and can optionally be up to about 
70% of the total, longitudinal length of the shaping layer to provide improved effectiveness. 

[60] In another aspect, the intake layer 32 can have a cross-directional, lateral width 
92 which spans at least a minimum of about 25% of a total, lateral width 82 of the shaping 
iayer 36. The intake-iayer width can aiternaiiveiy be at ieast about 40% of the total, iaterai 
width of the shaping layer 36, and can optionally be at least about 58% of the total, lateral 
width of the shaping layer to provide improved performance. In other aspects, the intake- 
layer width can be up to a maximum of about 95% of the total, lateral width of the shaping 
layer 36. The intake-layer width can alternatively be up to about 85% of the total, lateral 
width of the shaping layer, and can optionally be up to about 75% of the total, lateral width 
of the shaping layer to provide improved effectiveness. 

[61] If the length, width and/or area of the intake layer 32 is too large : the materia! of 
the intake layer can be less efficiently used, and the cost of the article can become 
excessive. Additionally, an excessively long intake layer can cause manufacturing 
difficulties, and a desired difference in stiffness may not occur between selected sections 
of the absorbent body. The article may also have excessive bulk at its end regions, and 
the bulk may cause discomfort to the wearer. If the length, width and/or area of the intake 
layer 32 is too small, liquid may not be adequately drawn into the absorbent structure, 
liquid may prematurely leak from the pad, and the wearer can feel insecure regarding 
leakage protection. The wearer may also become less certain about "correctly" placing the 
article in the undergarment. 

[62] The intake layer may be substantially centered with respect to the shaping 
layer. Desirably, the intake layer can be skewed or offset toward the end of the article that 
includes the wide-section of the shaping layer. At the same time, at least a portion of the 
intake layer can still cover a central region of the shaping layer, where liquid is expected to 
first enter the absorbent body. 

[63] The top intake layer 32 may have any operative shape and/or design. For 
example, the shape of the intake layer may differ from or may be substantially the same 
as the shape of the shaping layer 36. The intake layer 32 may also include a single piece 
of material, or multiple pieces of material, such as multiple strips of material. In addition, 
the intake layer 32 may include a selected color, and may include holes or apertures 68 
(e.g. FIG. 1) to better provide desired liquid-intake properties. The apertures or 68 may 
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extend partially or completely through the z-directional thickness of the intake layer 32, as 
desired, and the intake layer may be co-apertured with the cover layer 26. 

[64] The shaping layer 36 can provide the functions of liquid storage and retention, 
liquid distribution, liquid spreading and shape maintenance. The shaping layer may 
include natural fibers, synthetic fibers, superabsorbent materials, a woven fabric; a 
nonwoven fabric; a wet-laid fibrous web; a substantially unbonded airlaid fibrous web; a 
compressed web of airlaid fibers; an operatively bonded, stabilized-airlaid fibrous web; or 
the iike, as weii as combinations thereof. Additionaiiy, the shaping layer may include one 
or more components that can modify the menses or intermenstrual liquid. 

[65] In a particular arrangement, the shaping layer can be a thermally-bonded, 
stabilized airlaid fibrous web available from Concert Fabrication, a business having offices 
located in Gatineaux, Quebec, Canada (e.g. Concert code 225.1021). The shaping 
layer 36 may optionally be provided by a similar, stabilized airlaid fibrous web available 
from Buckeye Technologies, Inc., a business having offices located in Memphis, 
Tennessee, U.S.A. 

[66] The retention or shaping layer can have a higher basis weight, as compared to 
the intake layer 32, but may optionally have a similar or equal basis weight. In another 
feature, the density of the retention/shaping layer 36 can be greater than that of the intake 
layer 32, and the article may include a density gradient through the material of the intake 
layer and/or through the material of the shaping layer (e.g. with higher densities positioned 
relatively closer to the bottom, garment-side of the article). The equal or greater basis 
weight and higher density of the shaping layer 36 can result in a relatively stiffer material 
in the bottom retention/shaping layer 36, as compared to the top intake layer 32. The 
configuration of the shaping layer 36 can better promote liquid transfer to the baffle-side of 
the article, away from the wearer's skin, and can decrease the likelihood of liquid rewet or 
flowback to the wearer's skin. Additionally, the shaping layer configuration can reduce the 
amounts of saturation capacity and retention capacity that are needed to provide a 
consumer-preferred product. 

[67] In a particular aspect, the basis weight of the shaping layer 36 can be at least a 
minimum of about 100 g/m 2 . The shaping layer basis weight can alternatively be at least 
about 130 g/m 2 , and can optionally be at least about 165 g/m 2 to provide improved 
performance. In other aspects, the basis weight of the shaping layer can be up to a 
maximum of about 400 g/m 2 , or more. The shaping layer basis weight can alternatively be 
up to about 350 g/m 2 , and can optionally be up to about 325 g/m 2 to provide improved 
effectiveness. In a desired configuration, the shaping layer basis weight can be about 
225 g/m 2 . 
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[68] If the basis weight of the shaping layer 36 is outside the desired values, various 
disadvantages may occur. For example, an overly high basis weight of the shaping layer 
can provide a product that is excessively bulky and uncomfortable to the wearer during 
use. Additionally, the product cost may become too high. An overly low basis weight of the 
shaping layer can excessively increase the incidence of bunching, twisting and roping of 
the absorbent pad structure. As a result, the article can excessively leak and reduce 
consumer confidence in the product performance. Additionally, the liquid transfer from the 
intake iayer to the shaping iayer can be excessively decreased, and the absorbent 
capacity of the shaping layer can become too low. As a result, the article can exhibit 
excessive leakage and excessive wetness against the wearer's skin. 

[69] In a further aspect, the density of the shaping layer 36 can be at least a 
minimum of about 0.06 g/cm 3 . The shaping layer density can alternatively be at least 
about 0.07 g/cm 3 , and can optionally be at least about 0.08 g/cm 3 to provide improved 
performance. In other aspects, the density of the shaping layer can be up to a maximum of 
about 0.3 g/cm 3 : or more. The shaping layer density can alternatively be up to about 
0.2 g/cm 3 , and can optionally be up to about 0.16 g/cm 3 to provide improved effectiveness. 
In a desired arrangement, the density of the shaping layer 36 can be about 0.12 g/cm 3 . 

[70] If the density of the shaping layer 36 is outside the desired values, various 
disadvantages may occur. For example, an overly high density of the shaping layer can 
provide an excessively stiff article which is uncomfortable during use. Additionally, 
depending the basis weight and thickness of the shaping layer, the absorbent structure 
can exhibit excessive bunching, twisting and roping, and can cause discomfort and poor fit. 
An overly high density can excessively reduce the permeability and absorbent capacity of 
the shaping layer. As a result, the liquid transfer can be poor, and the article can 
prematurely leak. In a stabilized airlaid web that contains superabsorbent material, an 
overly high density can excessively restrict the ability of the superabsorbent material to 
swell and absorb liquid. This can decrease the saturation capacity and retention capacity 
of the web, and can lead to premature leakage. Additionally, during production of the high 
density web, the high compression employed to density the web can damage the 
superabsorbent material and degrade its performance. This again can allow premature 
leakage and excessive wetness against the wearer's skin. An overly low density in the 
shaping layer can provide a product that is too thick, ill fitting, and uncomfortable. Also, the 
permeability of the shaping layer can become too high, and the shaping layer may be 
unable to adequately desorb the intake layer. As a result, there can be excessive rewet 
and flowback of liquid to the wearer's skin. 
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[71] In another aspect, the shaping layer 36 can include a distinctive total absorbent 
saturation capacity. The total absorbent saturation capacity of the shaping layer can be at 
least a minimum of about 5 grams of menses simulant A (5 g). The shaping layer 
saturation capacity can alternatively be at least about 20 g, and can optionally be at least 
about 30 g to provide improved performance. In other aspects, the saturation capacity of 
the shaping layer can be up to a maximum of about 100 grams of menses simulant A 
(100 g), or more. The shaping layer saturation capacity can alternatively be up to about 
75 g, and can optionally be up to about 70 g to provide improved effectiveness, in a 
desired configuration, the shaping layer saturation capacity can be about 40 g. 

[72] In still another aspect, the shaping layer 36 can include a distinctive total 
absorbent retention capacity. The total absorbent retention capacity of the shaping layer 
36 can be at least a minimum of about 5 grams of menses simulant A (5g). The shaping 
layer retention capacity can alternatively be at least about 6 g, and can optionally be at 
least about 8 g to provide improved performance. In other aspects, the total absorbent 
retention capacity of the shaping layer can be up to a maximum of about 30 g, or more. 
The shaping layer retention capacity can alternatively be up to about 25 g, and can 
optionally be up to about 17 g to provide improved effectiveness. In a desired 
configuration, the shaping layer retention capacity can be about 10.5 g. 

[73] In still a further aspect, the shaping layer 36 can include a distinctive, specific 
absorbent saturation capacity. The specific absorbent saturation capacity of the shaping 
layer can be at least a minimum of about 1 gram of menses simulant A per gram of 
shaping layer material (1 g/g). The shaping layer specific saturation capacity can 
alternatively be at least about 5 g/g, and can optionally be at least about 10 g/g to provide 
improved performance. In other aspects, the specific saturation capacity of the shaping 
layer can be up to a maximum of about 30 grams of menses simulant A per gram of 
shaping layer material (30 g/g), or more. The shaping layer specific saturation capacity 
can alternatively be up to about 25 g/g, and can optionally be up to about 20 g/g to provide 
improved effectiveness. In a desired configuration, the shaping layer specific saturation 
capacity can be about 15 g/g. Additionally, the shaping layer can include superabsorbent 
material to help provide the desired, specific saturation capacity. 

[74] An additional aspect of the shaping layer 36 can include a distinctive, specific 
absorbent retention capacity. The specific absorbent retention capacity of the shaping 
layer can be at least a minimum of about 1 gram of menses simulant A per gram of 
shaping layer material (1 g/g). The shaping layer specific retention capacity can 
alternatively be at least about 1 .5 g/g, and can optionally be at least about 2 g/g to provide 
improved performance. In other aspects, the specific absorbent retention capacity of the 



19 



K-C 19167 



shaping layer can be up to a maximum of about 10 g/g, or more. The shaping layer 
specific retention capacity can alternatively be up to about 8 g/g, and can optionally be up 
to about 7 g/g to provide improved effectiveness. In a desired arrangement, the shaping 
layer specific retention capacity can be about 4 g/g. Additionally, the shaping layer can 
include superabsorbent material to help provide the desired, specific retention capacity. 

[75] A further feature can include a shaping layer 36 wherein the shaping layer 
materials (e.g. fibers) are configured to provide a shaping layer that is more "hydrophilic" 
than the intake layer 32. Additionally, the shaping layer can have a distinctive shaping- 
layer area. In particular aspects, the shaping-layer area can be at least a minimum of 
about 100 cm 2 , and can be not more than a maximum of about 150 cm 2 . In another 
feature, the area can be distinctively larger than the area of the intake layer 32. In a 
particular aspect, the shaping-layer area can be at least a minimum of about 1 .33 times 
the intake-layer area (1.33x). The shaping-layer area can alternatively be at least about 
1 .5 times the intake-layer area, and can optionally be at least about 1 .67 times the intake- 
layer area to provide improved performance. In other aspects, the shaping-layer area can 
be up to a maximum of about 5 times the intake-layer area, or more. The shaping-layer 
area can alternatively be up to about 4 times the intake-layer area, and can optionally be 
up to about 3.33 times the intake-layer area to provide improved effectiveness. In a 
desired arrangement the shaping-layer area can be about 2.4 times the intake-layer area. 

[76] In another feature, the shaping layer 36 can include a distinctive stiffness value. 
In particular aspects, the stiffness of the shaping layer can be at least a minimum of about 
7.5 cm and can be not more than a maximum of about 8.5 cm, as determined by the 
cantilever bending test previously described in the present disclosure. Additionally, the 
shaping layer 36 can provide an improved resilience to the article 20. In a particular 
feature, the cross-directional width of the absorbent body 30 after ordinary use by the 
wearer can be at least a minimum of about 90% of the original width of the absorbent body. 

[77] The bottom baffle-side shaping layer 36 which can further provide an improved 
retention layer, the size of which can be configured to allow for the greatest fluid capacity 
potential (i.e., largest area for liquid retention). The properties required for the liquid 
retention in this bottom layer are synergistic with properties needed to help maintain the 
shape of the pad. 

[78] The shaping layer 36 can be designed with a greater density and higher basis 
weight to provide improved liquid distribution and retention. These properties can also lead 
to a greater stiffness than the top layer, and can allow the bottom layer to better maintain 
the shape of the absorbent pad structure during wear. 
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[79] The addition of a binder fiber or other binder material in the bottom retention/ 
shaping layer 36 can help maintain the integrity and shape of the shaping layer and article 
during ordinary wear. In a desired feature, the bottom retention/shaping layer 36 can have 
a good x-y direction resiliency for better shape-maintenance, versus having z-direction 
resiliency for intake. The retention/shaping layer may also include a super absorbent 
material to provide greater absorbent capacity, and to provide a better ability to 'lock in' 
and hold the absorbed liquid. In a particular aspect, the shape and design of the shaping 
layer 36 can be configured to allow the product to better maintain a desired position on the 
user's body and/or undergarment. 

[80] The present design results in a bottom retention/shaping layer 36 that provides 
product shaping properties, whereas the top intake layer does not need to have product 
shaping properties. For example, it requires a greater force to compress the bottom 
retention/shaping layer in the cross direction versus the top intake layer. 

[81] In a desired configuration, the material of the shaping layer 36 can have a 
distinctive peak load to compress value, and the peak load to compress value of the 
shaping layer 36 can be relatively greater than that of the intake layer 32. In a particular 
aspect, the material of the shaping layer 36 can have a peak load to compress value 
which is within the range of about 700 - 1500 grams. In comparison, the peak load to 
compress value of the intake layer material can be within the range of about 
200 - 300 grams. 

[82] The "peak load to compress" value is the amount of force needed to compress 
a test sample to 50% of its original thickness dimension. The peak load to compress value 
can be determined by employing the following method. A 2 inch by 12 inch (5.1 cm x 
30.5 cm) piece of sample material is cut with its longer dimension aligned with the 
longitudinal direction of the product or raw material web. The weight of the sample is 
determined. The thickness of the material is determined under a 0.2 psi (1 .38 KPa) load. 
The material is formed into a cylinder having a height of 2 inches (5.1 cm), and with the 
two ends having 0 - 0.125 inch (0 - 3.18 mm) overlap, the material is stapled together with 
three staples. One staple is near the middle of the width of the sample, the other two 
nearer each edge of the width of the material. The longest dimension of the staple is in the 
circumference of the formed cylinder to minimize the effect of the staples on the testing. 

[83] An INSTRON tester or similar instrument is configured with a bottom platform, 
a platen larger than the circumference of the sample to be tested and parallel to the 
bottom platform, attached to a compression load cell placed in the inverted position. The 
specimen is placed on the platform, under the platen. The platen is brought into contact 
with the specimen and compresses the sample at a rate of 25 mm/min. The maximum 
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force obtained in compressing the sample to 50% of its width (1 inch) (2.54 cm) is 
recorded. 

[84] If the material buckles, it is typical for the maximum force to be reached before 
the sample is compressed to 50%. In a product where the length of the absorbent is less 
than 12 inches (30.5 cm), the Edgewise Compression (EC) value of the material can be 
determined in the following manner. A detailed discussion of the edge-wise compression 
strength has been given in The Handbook Of Physical And Mechanical Testing Of Paper 
And Paperboard . Richard E. mark editor, Dekker 1983, (Voi. 1). Based on theoretical 
models governing buckling stresses, in the Edge-wise Compression configuration 
described, the buckling stress is proportional to E+t^H 2 ) with the proportionality constant 
being a function of H 2 /(R*t) where E is the Elastic modulus, H is the height of the cylinder, 
R is the radius of the cylinder, and t is the thickness of the material. Expressing the stress 
in terms of force, it can be shown that the parameter that needs to be maintained constant 
is H 2 /R. Therefore, for a sample that is smaller than 12 inches (30.5 cm), the largest 
possible circle should be constructed and Its height (width of the sample being cut cut) 
adjusted such that H 2 /R equals 2.1 inches (5.3 cm). 

[85] As stated earlier, an important property of the top intake layer is to pull liquid 
into the pad and down to the bottom retention, shaping layer. Saturation capacity, 
retention capacity, liquid allocation and liquid distribution data show that the top intake 
layer material can hold at least a minimum of about 10% of the total amount of liquid 
absorbed by the intake layer and shaping layer. The percentage held by the intake layer 
can alternatively be at least about 12%, and can optionally be at least about 15% to 
provide improved performance. In other aspects, the percentage held by the intake layer 
can be up to a maximum of about 40%, or more. The percentage held by the intake layer 
can alternatively be up to about 37%, and can optionally be up to about 35% to provide 
improved effectiveness. In a desired arrangement, the percentage held by the intake layer 
can be about 20% 

[86] In a further aspect, the shaping layer material can hold at least a minimum of 
about 60% of the total amount of liquid absorbed by the intake layer and shaping layer. 
The percentage held by the shaping layer can alternatively be at least about 62%, and can 
optionally be at least about 65% to provide improved performance. In other aspects, the 
percentage held by the shaping layer can be up to a maximum of about 90%, or more. 
The percentage held by the shaping layer can alternatively be up to about 87%, and can 
optionally be up to about 85% to provide improved effectiveness. In a desired 
arrangement, the percentage held by the shaping layer can be about 80% 
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[87] The specific saturation capacity and the specific retention capacity can be 
determined by soaking a 1 inch by 1 inch (2.54 cm x 2.54 cm) sample of absorbent 
material in an amount of simulant A that is sufficient to fully saturate the sample (e.g. 
30 mL) for 30 minutes. The wet absorbent is then placed between a layer of through-air- 
bonded-carded web material and a layer of blotter paper, and a pressure of 0.05 psi 
(0.345 KPa) is applied for 1 minute to remove any pools of liquid. The saturated sample is 
then weighed. The weight of liquid held in the sample divided by the dry weight of the 
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[88] After the saturated sampled is weighed, the absorbent sample is placed in a 
centrifuge and spun at 300 G for 3 minutes. The spun sample is then weighed. The weight 
of the liquid remaining in the spun sample divided by the dry weight of the sample is the 
specific retention capacity of the sample. 

[89] Accordingly: 

a. Saturation Capacity = (Wet Wt. Before Centrifuge - Dry Wt.) / (Dry Wt.) 

b. Retention Capacity = (Wet Wt. After Centrifuge - Dry Wt.) / (Dry Wt.) 

[90] The total absorbent saturation capacity of an overall layer or other component 
can be determined by multiplying its specific saturation capacity times the total weight of 
such component. Similarly, total absorbent retention capacity of an overall layer or other 
component can be determined by multiplying its specific retention capacity times the total 
weight of such component. 

[91] A suitable through-air-bonded-carded web material has a 2.5 osy (84.8 g/m 2 ) 
basis weight, a 0.024 g/cm 3 density, and is composed of 60 wt% of 6 denier, KoSa type 
295 polyester fiber; and 40 wt% of 3 denier, Chisso ESC-HR6 bicomponent fiber. The 
polyester fiber is available from KoSa, a business having offices located in Charlotte, 
North Carolina, U.S.A., and the bicomponent fiber is available from Chisso Corporation, a 
business having offices located in Osaka, Japan. A suitable blotter paper is 100-lb 
VERIGOOD white blotter paper available from Fort James Corporation, a business having 
offices located in Menasha, Wisconsin, U.S.A. (e.g. product item number 411-01012). 
Substantially equivalent materials may optionally be employed. 

[92] The Fluid Allocation and Distribution values can be obtained by providing a 
"system" sample composed of, from top to bottom, a cover layer, an intake layer, a 
shaping layer and a film baffle. The sample size is 4 inches by 5 inches (10.2 cm x 
12.7 cm) for all layers. A pressure of 0.25 psi (1.72 KPa) is applied to the sample and a 
continuous flow of menses simulant B is directed into the sample a flow rate of 2.5 mL per 
hour to provide a total menses simulant volume of 60 mL, resulting in a total flow time of 
2.4 hours The amount of simulant B held in the various layers can then be measured. 
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Menses simulant B is swine blood diluted to a hematocrit level of 30% by volume, with 
sheared, thick egg white added to mimic the mucin component of menses. This simulant is 
available from Cocalico Biologicals, Inc., a business having offices located in Reamstown, 
Pennsylvania, U.S.A.; and is also described in U.S. Patent 5,883,231 entitled MENSES 
SIMULANT by A. Achter et al. granted March 16, 1999, the entire disclosure of which is 
incorporated herein in a manner that is consistent herewith. 

[93] The amount of superabsorbent material in the shaping layer 36 can be up to 
about 75 wt%, as determined with respect to the total weight of material in the shaping 
layer 36. In particular aspects, the amount of superabsorbent material can be within the 
range of about 5-35 wt%, and can alternatively be within the range of about 8-20 wt% to 
provide improved performance. In desired configurations, the amount of superabsorbent 
can be about 15 wt%. 

[94] If the amount of superabsorbent is outside the desired values, various 
disadvantages may arise. For example, the fit and comfort of the article can be adversely 
affected. An overly large amount of superabsorbent can cause gel-containment difficulties 
and cause excessive gel on the wearer's skin. Additionally, the transfer of liquid to the 
shaping layer may be inhibited or the product may have inadequate saturation and 
retention capacity, causing leakage and excessive wetness against the wearer's skin. The 
manufacturing costs can also become excessive. 

[95] In a desired feature, the top (bodyside) intake layer 32 of the present invention 
can be smaller in size than the bottom retention/shaping layer 36. Accordingly, the bottom 
retention/shaping layer 36 should be larger than the top intake layer, and can substantially 
define the overall size of the absorbent body 30. 

[96] A further feature of the article 20 can include a configuration which provides a 
density gradient between the constituent strata or layers of the absorbent body 30, and the 
shaping layer 36 and the intake layer 32 can have a distinctive density ratio. In a particular 
aspect, the density ratio of the shaping layer density to the intake layer density can be at 
least a minimum of about 0.03. The density ratio can alternatively be at least about 0.2, 
and can optionally be at least about 0.3 to provide improved performance. In other aspects, 
the density ratio of the shaping layer density to the intake layer density can be up to a 
maximum of about 1 . The density ratio can alternatively be up to about 0.9, and can 
optionally be up to about 0.8 to provide improved effectiveness. 

[97] If the density ratio is outside the desired values, the absorbent structure can 
exhibit poor transfer of liquid from the intake layer to the shaping layer. As a result, there 
can be a poor partitioning of liquid in the absorbent structure with an excessive amount of 
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liquid held in the intake layer. This can allow premature leakage and allow increased 
wetness against the wearer's skin. 

[98] A further feature of the article can include a configuration which provides a 
basis weight gradient between the layers of the absorbent body, and the intake layer and 
the shaping layer can provide a distinctive basis weight ratio. 

[99] In a particular aspect, the basis weight ratio of the intake layer to the shaping 
layer can be at least a minimum of about 0.08. The basis weight ratio can alternatively be 
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performance. In other aspects, the basis weight ratio of the intake layer to the shaping 
layer can be up to a maximum of about 1 . The basis weight ratio can alternatively be up to 
about 0.95, and can optionally be up to about 0.89 to provide improved effectiveness. In a 
desired arrangement, the ratio can be about 0.8. 

[100] If the basis weight ratio is outside the desired values, the absorbent structure 
can exhibit a poor transfer of liquid from the intake layer to the shaping layer. This can 
cause a poor liquid partitioning of the liquid, with an excessive amount held in the intake 
layer. As a result, the article may have premature leakage and increased wetness against 
the skin. 

[101] In a further aspect, the absorbent structure can provide a distinctive ratio of the 
total absorbent saturation capacity of the intake layer to the total absorbent saturation 
capacity of the shaping layer. The component, total-saturation capacity ratio can be at 
least a minimum of about 0.01 . The total-saturation capacity ratio can alternatively be at 
least about 0.1 , and can optionally be at least about 0.16 to provide improved performance. 
In other aspects, the component, total-saturation capacity ratio can be up to a maximum of 
about 1 . The total-saturation capacity ratio can alternatively be up to about 0.85, and can 
optionally be up to about 0.75 to provide improved effectiveness. In a desired 
configuration, the total-saturation capacity ratio can be about 0.275. 

[102] In another feature the absorbent structure can provide a distinctive ratio of the 
total absorbent retention capacity of the intake layer to the total absorbent retention 
capacity of the shaping layer. The component, total-retention capacity ratio can be at least 
a minimum of about 0.01. The total-retention capacity ratio can alternatively be at least 
about 0.05, and can optionally be at least about 0.09 to provide improved performance. In 
other aspects, the component, total-retention capacity ratio can be up to a maximum of 
about 0.76. The total-retention capacity ratio can alternatively be up to about 0.6, and can 
optionally be up to about 0.47 to provide improved effectiveness. In a desired 
configuration, the total-saturation capacity ratio can be about 0.16. 



25 



K-C 19167 



[103] If the capacity ratios are outside the desired values, the absorbent structure 
can exhibit a poor transfer of liquids from the intake layer to the shaping layer. This can 
cause a poor partitioning of liquid, with an excessive amount of liquid remaining in the 
intake layer. As a result, the article may have excessive leakage and may allow excessive 
wetness against the skin. 

[104] As representatively shown, the shaping layer can have a first longitudinal half- 
length 84, a second longitudinal half-length 86, a narrow-section 62, a wide-section 64, 
and a transition-section 66. The second half-length 86 is longitudinally opposed to the first 
half-length 84, and the transition-section 66 is located between the narrow section 62 and 
wide section 64 of the shaping layer 36. The shaping layer 36 can be longitudinally 
asymmetric. In a particular feature, the contour outline of the outboard terminal edges of 
the shaping layer can define a shape that is non-symmetric with respect to the longitudinal 
direction 22. Accordingly, the contour outline of the shaping layer 36 in its first half- 
length 84 differs from the contour outline in its second half-length 86. 

[105] With reference to FIGs. 1 and 3, an inboard boundary 88 of the narrow-section 
62 of the shaping layer is delimited by an interior shaping-layer location that is positioned 
in the second half-length of the shaping layer 36 and has a upper-limit lateral 
dimension 96. In particular aspects, the upper-limit lateral dimension can be at least a 
minimum of about 5 mm. The upper-limit lateral dimension can alternatively be at least 
about 10 mm, and can optionally be at least about 35 mm to provide improved 
performance. In other aspects, the upper-limit lateral dimension can be up to a maximum 
of about 62 mm, or more. The upper-limit lateral dimension can alternatively be up to 
about 55 mm, and can optionally be up to about 45 mm to provide improved effectiveness. 

[106] In another feature, an upper-limit lateral dimension 96 of the narrow-section 62 
can be a particular proportion of the maximum lateral width of the shaping layer. 
In particular aspects, the upper-limit lateral dimension can be at least a minimum of about 
5% of the maximum lateral width of the shaping layer. The upper-limit lateral dimension of 
the narrow-section can alternatively be at least about 7%, and can optionally be at least 
about 10% of the maximum lateral width of the shaping layer to provide improved 
performance. In other aspects, the upper-limit lateral dimension can be up to a maximum 
of about 98% of the maximum lateral width of the shaping layer or more. The upper-limit 
lateral dimension can alternatively be up to about 85%, and can optionally be up to about 
70% of the maximum lateral width of the shaping layer to provide improved effectiveness. 
The values of the parameters for the upper-limit lateral dimension 96 can help the article 
provide the desired distribution of flexibilities and can help the article maintain a desired 
positioning on the wearer. 
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[107] An inboard boundary 94 the wide-section 64 of the shaping layer is delimited 
by an interior shaping-layer location that has a lower-limit lateral dimension 98. In 
particular aspects, the lower-limit lateral dimension can be at least a minimum of about 40 
mm. The lower-limit lateral dimension can alternatively be at least about 45 mm, and can 
optionally be at least about 50 mm to provide improved performance. In other aspects, the 
lower-limit lateral dimension can be up to a maximum of about 75 mm, or more. The 
lower-limit lateral dimension can alternatively be up to about 70 mm, and can optionally be 
up to about 65 mm to provide improved effectiveness. 

[108] In the present disclosure, the location of the inboard boundary 94 of the wide- 
section 64 of the shaping layer is considered to be in the region of the shaping layer 
wherein the occurrence of the lower-limit lateral dimension 98 is located in the second 
half-length 86 of the shaping layer and is positioned most proximate the narrow-section 62 
of the shaping layer. In a desired feature, the lower-limit lateral dimension 98 of the wide- 
section 64 can be a particular proportion of the maximum lateral width of the shaping 
layer. In particular aspects, the lower-limit lateral dimension can be at !ea*t » 
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about 60% of the maximum lateral width of the shaping layer. The lower-limit lateral 
dimension can alternatively be at least about 70%, and can optionally be at least about 
60% of the maximum lateral width of the shaping layer to provide improved performance. 
In other aspects, the lower-limit lateral dimension 98 can be up to a maximum of about 
100% of the maximum lateral width of the shaping layer. The values of the various 
parameters for the lower-limit lateral dimension 98 can help the article provide the desired 
distribution of flexibilities and can help the article maintain a desired positioning on the 
wearer. 

[109] As representatively shown, the transition-section 66 of the shaping layer 36 can 
extend between the lower-limit lateral dimension 98 of the wide-section 64 of the shaping 
layer 36, and the upper-limit lateral dimension 96 of the narrow-section 62 of the shaping 
layer. In a particular aspect, the narrow-section 62 of the shaping layer can substantially 
avoid extending into an article region that is delimited by the first longitudinal half- 
length 84 of the shaping layer 36. In another aspect, the intake layer 32 can substantially 
avoid extending into an article region that is delimited by the narrow-section 62 of the 
shaping layer. 

[110] A further aspect can include a configuration in which at least a minimum of 
about 55% of the intake-layer length 90 can be located in an article region that is delimited 
by the first half-length 84 of the shaping layer. Alternatively at least about 60%, and 
optionally at least about 65% of the intake-layer length 90 can be located in an article 
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region that is delimited by the first half-length 84 of the shaping layer to provide improved 
benefits. 

[111] Still another feature can include a configuration in which at least about 55 % of 
the area of the intake layer 32 can be located in an article region that is delimited by the 
first half-length 84 of the shaping layer 36. Alternatively at least 60%, and optionally at 
least 70% of the area of the intake layer 32 can be located in an article region that is 
delimited by the first half-length 84 of the shaping layer 36 to provide improved 
performance. The resulting arrangement of the length and/or area of the intake layer 32 
can help provide a desired distribution of relative flexibilities and resistance to side forces. 
As a result, the article can better maintain the desired positioning on the wearer and in the 
wearer's undergarment. 

[112] With reference to FIGs. 1 and 3, the transition-section of the shaping layer can 
have side edges 78 that converge toward the narrow-section 62 and are curvilinear. In 
particular configurations, the transition-section 66 of the shaping layer can have tapering 
side edges 78, and at least a significant portion of each side edge can be substantially 
outwardly concave. Optionally, the transition-section 66 of the shaping layer has side 
edges 78 which converge toward the narrow-section 62 and may be substantially straight. 

[113] In a desired aspect, a relatively proximate terminal end edge 100 of the intake 
layer 32 can be inwardly spaced from the distal terminal end edge 58 of the narrow- 
section 62 of the shaping layer by a distinctive narrow-end inset distance 102. In particular 
aspects, the narrow-end inset distance can be at least a minimum of about 30 mm . The 
narrow-end inset distance can alternatively be at least about 40 mm, and can optionally be 
at least about 50 mm to provide improved performance. In other aspects, the narrow-end 
inset distance 102 can be up to a maximum of about 110 mm, or more. The narrow-end 
inset distance can alternatively be up to about 90 mm, and can optionally be up to about 
70 mm to provide improved effectiveness. The values for the inset distance 102 can help 
the article provide a desired distribution of stiffnesses, and help the article maintain a 
desired positioning on the wearer. 

[114] Still another aspect can have a configuration in which the narrow-section 62 of 
the shaping layer 36 includes a pair of laterally opposed side edges 70 which are 
substantially parallel to each other. Alternatively, the opposed edges 70 of the narrow- 
section can be non-parallel to each other, as desired. 

[1 15] The features and aspect of the article (e.g. the longitudinally-asymmetric shape 
of the shaping layer 36, and the longitudinally-offset configuration of the intake layer 32), 
can provide a differential stiffness, a differential flexibility and/or a differential resistance to 
side-compression between (a) the portion of the article that incorporates the narrow- 
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section of the shaping layer, and (b) the portion of the article that incorporates the wide- 
section of the shaping layer. While not intending to be bound by any particular theory, it is 
believed that the features of the narrow-section of the shaping layer allow the 
corresponding "narrow" section of the article to more readily attain and maintain its 
intended, desired position against the wearer's body. As a result, even after active motion 
by the wearer, the article can more effectively recover and retain a desired position 
relative to the wearer's body and/or relative to the wearer's undergarment. The article can 
then be more comfortable and provide more effective protection against leaks. 

[116] A particular aspect of the article can provide a configuration having distinctive 
edgewise-compression values. In a further aspect, the overall article can exhibit a 
distinctive ratio of edgewise-compression values. An article edgewise-compression ratio, 
article center-portion to article narrow-section-portion, can be at least about 1 .2:1. The 
article edgewise-compression ratio can alternatively be at least about 1.3:1; and optionally 
can be at least about 1 .5:1 to provide improved benefits. Other aspects of the article can 
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about 5:1 to provide improved performance. By incorporating the article edgewise- 
compression ratio, the article can better maintain its shape during ordinary use, and can 
better maintain a desired positioning and fit against the wearer's body. 

[117] The edgewise-compression value of a selected portion or section of the "whole- 
article" assembly can be determined by employing the following article edgewise- 
compression procedure. This test procedure employs a SINTECH tensile tester (or 
substantially equivalent device) to compress a fully assembled and completed article to a 
width that is 50% of its original width. The SINTECH Tensile Tester is available from MTS 
Sintech, Inc., a business having offices located in Research Triangle Park, North Carolina, 
U.S.A. The compression is conducted at two locations along the length of the article, and 
the compression force is directed in the transverse cross-direction (CD) of the article. The 
two test locations are at the center of the article and the narrow-section of the article, and 
the test is conducted with new unused product. 

[118] Tensile Tester: 

• Use MTS 100 N (Newton) load cell. A suitable load cell is available from MTS 
Systems Corporation, a business having offices located in Eden Prairie, 
Minnesota, U.S.A. 

• Use rubber coated INSTRON grip and grip faces. Suitable components are 
available from Instron Corporation, a business having offices located in Canton," 
Massachusetts, U.S.A. 

o 90 p.s.i.g grips 
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o 3 inch x 1 inch (7.62 cm x 2.54 cm) faces for center 
o 1 inch x 1 inch (2.54 cm x 2.54 cm) faces for narrow-section 
o MTS Sintech Tensile Tester from MTS Sintech, Inc. 
[119] Sample Preparation: 

• Articles must be in their folded, in-package configuration (e.g. tri-folded) for at 
least 8 hours before testing can start. 

• Remove peel strip and powder any garment adhesive with talc or cornstarch. 

• The articles tested in the center and narrow-section positions are tested as 
whole articles. One compression test per article, maximum. Do not test both 
the center and narrow-section of the same article. 

• To generate an individual edgewise-compression value, five article samples 
are tested and the five test-values are arithmetically averaged to provide the 
individual edgewise-compression value. 

[120] Procedure: 

[121] Center (CD) Section Compression: 

o Place peripheral seals of the center of the article into the top and bottom 
grips using the 3 inch (7.62 cm) faces with the absorbent edges flush with 
the 3 inch (7.62 cm) edges of the grip face. As much of the absorbent as 
possible should be flush with the grip faces. Do not place any of the 
absorbent in the grips. If the absorbent edge of the article is greatly 
concave, a smaller grip face can be used so that more of the absorbent 
edge is flush with the grip edge. If there is a load registered in the 
SINTECH after placing the article into the grips, zero the load before 
running the test. Run the test so that the SINTECH compresses the article 
to 50% of the original, uncompressed width of the absorbent, at a speed of 
8.467 mm/second, and retracts once it has compressed the article to 50% 
of its width. Record the peak load required to compress the article to 50% 
of its width. A higher peak load indicates a stiffer article. 

[122] Narrow-section (CD) Compression: 

o Place peripheral seals of the narrow-section of the article into the top and 
bottom grips using the 1 inch (2.54 cm) grip faces with the absorbent edges 
as flush as possible with the 1 inch edges of the grip face. The article 
should be as level as possible. Line up the other 1 inch (2.54 cm) edges of 
the grips with short edge of the absorbent. Do not place any of the 
absorbent in the grips. If there is a load registered in the SINTECH after 
placing the article into the grips, zero the load before running the test. Run 
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the test so that the SINTECH compresses the article to 50% of the original, 
uncompressed width of the absorbent, at a speed of 8.467 mm/second, and 
retracts once it has compressed the article to 50% of its width. Record the 
peak load required to compress the article to 50% of its width. A higher 
peak load indicates a stiffer article. 
[1 23] Data Analysis 

o Divide the peak load required to compress the center by the peak load to 
compress the narrow-section. This is the ratio of center to narrow-section 
stiffness. A ratio of "1" indicates that the center and narrow-section are 
equally as stiff. A ratio less than "1" indicates that the narrow-section is 
stiffer than the center, and a ratio greater than "1" indicates the center is 
stiffer than the narrow-section. 

[124] Another aspect of the article can provide a configuration having distinctive 
combination of z-directional, bulk thickness values. In a particular feature, the article can 
exhibit a distinctive ratio of thickness vaiues. The article can exhibit an article thickness 
ratio, center-portion to narrow-section-portion, and the thickness ratio can be at least 
about 1.2:1. The article thickness ratio can alternatively be at least about 1.5:1, and can 
optionally be at least about 1.7:1. Other features can include an article thickness ratio of 
up to about 3:1. 

[125] The thickness value of a selected portion or section of the "whole-article" 
assembly can be determined by placing a small acrylic block on the selected region of an 
individual absorbent pad article and then determining the article thickness at the selected 
region of the article. The acrylic block has a flat bottom surface which measures 
44 mm x 50 mm and is intended to contact the surface of the article, and has a weight of 
49 ± 0.5 gram. Measure the overall thickness of the combined article and overlying acrylic 
block, and then subtract out the thickness of the acrylic block to determine the thickness 
value of the article. When determining the article thickness at the narrow-end of the 
absorbent, center the acrylic block on the narrow-end portion of the absorbent pad over an 
area where there is only the one, shaping-layer of material, with the block covering as 
much of the absorbent as possible, and measure the thickness of the absorbent pad. If a 
winged pad is tested, the wings are laid out to the sides so that no wing material is 
measured as part of a thickness value. Any operative, conventional device for measuring 
thickness may be employed to determine the thickness values. A suitable device may 
employ a CHATILLON DFAR-2 Digital Force Gage, which is available from AMETEK Inc., 
a business having offices located in Philadelphia, Pennsylvania, U.S.A. Optionally, a 
substantially equivalent device or system may be employed. 
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[126] With reference to FIG. 1 , a further aspect of the invention can include an intake 
layer 32 which has a distinctive aperturing or co-aperturing pattern (e.g. a sine-wave 
pattern, or a Snowflake pattern). Apertures or co-apertures 68 can generally increase the 
rate at which bodily liquids can move through the thickness of the material or materials 
and may also provide a visual cue to consumers of improved leakage performance. 
Aperturing involves creating openings in a material, while co-aperturing can create 
openings in two or more materials. Aperturing and co-aperturing may create openings 
partially through the materia! or materials, or may create openings completely through the 
material or materials. A particular configuration can, for example, include a co-aperturing 
of the cover and the intake layer. Alternate arrangements can include an aperturing of the 
cover, a co-aperturing of the intake layer and the shaping layer, a co-aperturing of the 
cover and the shaping layer, or a co-aperturing of the cover, the intake layer and the 
shaping layer. The intake layer may alternatively have another operative aperturing 
pattern in which the aperture or co-aperture density (concentration) provides a percent 
open area which is not more than about 15%. In particular aspects, the percent open area 
can be less than a maximum of about 5%, and can alternatively be less than about 2% to 
provide improved effectiveness. In a desired arrangement, the percent open area can be 
less than about 2.6%. 

[127] An excessively high concentration of apertures or co-apertures in the material 
of the relatively low density intake layer can adversely affect the function of that material. 
Too high a concentration of apertures or co-apertures in a low density intake layer can 
increases the time required to take liquid into the layer, which could, in turn, can result in 
early leakage and pooling of liquid on the surface of the article giving a larger stain size 
and increased wetness against the skin during use. Additionally, having an excessively 
large number of apertures in the low density intake layer 32 can result in a higher 
rewetting of liquid from other components of the article, such as the reservoir/ shaping 
layer of the article, and can result in an excessively wet and uncomfortable bodyside 
surface of the article. 

[128] The distinctive aperturing or co-aperturing design for the relatively low basis 
weight material in the intake layer 32 can result in reduced intake times. The resultant 
intake layer material can have less disruption of the density and saturation capacity of the 
material, and can provide reduced stain size, reduced stain propagation during use, and 
reduced rewet. The aperturing or co-aperturing pattern can facilitate liquid flow into and 
through the low density absorbent materials of the intake layer while maintaining a desired 
visual cue provided by the apertures and/or co-apertures. In addition, the relatively fewer 
holes of the aperturing or co-aperturing pattern employed in the present invention can 
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allow the use of higher web tensions during manufacturing operations, and can help to 
improve the formation and definition of desired embossing patterns on the article. 

The aperture density (concentration) is the aperture area per unit area of intake layer: 
(area/aperture) * (number of apertures) + (total area of the intake layer). 

[129] In optional arrangements, the article 20 may include additional components or 
component layers, as desired. For example, a transfer layer may be positioned between 
the intake layer 32 and the shaping layer 36. In another feature, the article may include 
any desired pattern of embossments formed into at least the bodyside surface of the 
article. The embossing can deform the bodyside of the cover and can deform selected 
portions of the absorbent body 30 to provide operative channel regions that can help block, 
direct or otherwise control a desired movement of liquids along the bodyside surface of the 
article. The embossing can also provide an aesthetic benefit to the consumer, and a visual 
cue regarding fit and leakage protection. In particular arrangements, the embossments 
can be positioned generally adjacent the perimeter edges of the absorbent body 30. In 
other aspects, the embossments can be configured to provide a regular or irregular 
pattern having one or more channels which are distributed in a symmetrical or 
asymmetrical array, as desired. 

[130] The article 20 may or may not include a system of side-panel or wing portions, 
as desired. As representatively shown in FIGs. 2 through 3B, a laterally opposed pair of 
side-panels 42 can be operatively connected to appointed sections of the side regions 60 
along the intermediate portion of the article. With reference to FIGs. 3 through 3B, the 
article 20 may also include a system of supplemental side-panels or narrow-section-wings 
106. As representatively shown, a laterally-opposed pair of narrow-section-wings can be 
operatively joined to lateral sides of a region of the article 20 which contains or otherwise 
includes the narrow-section 62 of the shaping layer. In a particular feature, each narrow- 
section-wing 106 can be asymmetric along the longitudinal direction 22. Accordingly, the 
contour shape at one longitudinal end-section of an individual narrow-section-wing differs 
from the contour shape at the second longitudinal end-section of the individual narrow- 
section-wing. The asymmetric shape of the narrow-section-wings can help improve their 
ability to maintain the desired positioning of the article in the wearer's undergarment while 
providing desired levels of comfort and fit against the wearer's body. The supplemental, 
narrow-section-wings 106 can be particularly useful when the article 20 is configured to 
accommodate thong-type undergarments. 

[131] The employed side-panels or wings (e.g. side-panels 42 and/or 106) can, for 
example, be separately provided members that are subsequently attached or otherwise 
operatively joined to the intermediate portion of the article 20 (e.g. FIGs. 1 through 1C). In 
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other configurations, the wings or side-panels can be unitarily formed with one or more 
components of the article. As representatively shown in FIGs. 3 through 3B, for example, 
either or both wing portions may be formed from a corresponding, operative extension of 
the material employed to form the cover 26. Alternatively, either or both wing portions may 
be formed from a corresponding, operative extension of the material employed to form the 
baffle 28, or may be formed from a corresponding, operative combination of the cover and 
baffle materials. 

[132] The side-panels can have an appointed storage position. For example, FIG. 2C 
representatively show side-panels 42 that are directed generally inwardly toward the 
longitudinally-extending centerline 52 for storage. As illustrated, the side-panel that is 
connected to one side margin may have sufficient cross-directional length to extend and 
continue past the centerline 52 to approach the laterally opposite side margin of the article. 
The storage position of the side-panels can ordinarily represent an arrangement observed 
when article is first removed from its wrapper or other packaging. Prior to placing the 
article into a bodyside of an undergarment prior to use, the side-panels 42 can be 
selectively arranged to extend laterally from the side regions 60 of the article intermediate 
portion (e.g. FIGs. 2 through 2B and 3 through 3B). After placing the article in the 
undergarment, the side-panels 42 can be operatively wrapped and secured around the 
side edges of the undergarment to help hold the article in place. 

[133] Additionally, a selected configuration of garment adhesive 38, such as one or 
more strip regions, may be distributed onto the garment-side of the article to help secure 
the article to the undergarment. Typically, the garment adhesive can be distributed over 
the garment-side of the baffle, and one or more layers or sheets of release material 40 can 
be removably placed over the garment adhesive during storage prior to use. 

[134] The side-panel portions 42 can have any operative construction, and can 
include a layer of any operative material. Additionally, each side-panel can comprise a 
composite material. For example, the side-panels may include a spunbond fabric material, 
a bi-component spunbond material, a necked spunbond material, a neck-stretched- 
bonded-laminate (NBL) material, a meltblown fabric material, a bonded carded web, a 
thermal bonded carded web, a through-air bonded carded web or the like, as well as 
combinations thereof. 

[135] Each side-panel 42, 106 can be joined to its corresponding side region 60 of 
the article in any operative manner. For example, the side-panel can be joined to the cover 
26, the baffle 28 or another article component, as well as any combination thereof. In the 
illustrated example, each side-panel is joined to the outward, garment-side surface of the 
baffle 28, but may optionally be joined to the bodyside surface of the baffle. The side- 
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panel can be attached with hotmelt adhesive, but any other operative adhesive or 
attachment mechanism may alternatively be employed. 

[136] In another feature, each side-panel portion 42, 1 06, or any desired combination 
of the employed side-panel portions, can include a panel-fastener component 44 which is 
operatively joined to an appointed engagement surface of its associated side-panel 42, 
106. The panel-fastener can be configured to operatively attach to the wearer's 
undergarment and/or to any appointed, landing-zone portion of the article 20. For example, 
the panei-fastener can inciude a system of interengaging mechanicai fasteners, a system 
of adhesive fasteners, a system of cohesive fasteners or the like, as well as combinations 
thereof. Accordingly, any information in the present disclosure which pertains to a fastener 
component that can be employed with a side-panel 42 would also pertain to a fastener 
component that can be employed with a supplemental side-panel 106. 

[137] With reference to FIGs. 2 through 2C, for example, either or both side- 
panels 42 can include a hook or other "male" component 46 of an interengaging 
mechanical fastener system. Any operative hook component may be employed. For 
example, a suitable hook component materials can include a J-hook, mushroom-head 
hook, flat-top nail-head hook, a palm-tree hook, a multiple-J hook or the like, as well as 
combinations thereof. 

[138] With reference to FIGs. 3 through 3B, for example, either or both side- 
panels 42 can include a panel-fastener system 44 which alternatively incorporates an 
operative adhesive 50. The adhesive may be a solvent-base adhesive, a hotmelt adhesive, 
a pressure-sensitive adhesive, or the like, as well as combinations thereof. Each section of 
adhesive 50 may be covered with a removable release sheet 51. 

[139] An operative first section of the selected hook component 46 can be joined to a 
major facing surface of at least a first side-panel portion 42, and can be configured to 
contact or otherwise engage a cooperating loop material 48 provided on a second side- 
panel portion 42a during ordinary use, as representatively shown in FIG. 2 through 2C. 
Additionally, an operative second section of a hook component 46a, composed of the 
same or different type of hook material, can be joined to a major facing surface of the 
second side-panel portion 42a, and can be configured to contact or otherwise engage an 
outward surface of the wearer's undergarment during ordinary use. For example, the hook 
component can be arranged to operatively engage and removably attach to the outward 
surface of a crotch region of the undergarment. 

[140] Each side-panel portion 42, or any desired combination of the employed side- 
panel portions, can include a loop or other "female" component 48 of an interengaging 
mechanical fastener system. Any operative loop component may be employed. For 
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example, a suitable loop component material can include a woven fabric, a knit fabric, a 
nonwoven fabric, a fabric laminated to a substrate or the like, as well as combinations 
thereof. The loop material may be integrally formed with or otherwise provided by the 
material of its corresponding side-panel portion. Optionally, the loop material may be a 
separately provided component of that is subsequently assembled to its corresponding 
side-panel portion. 

[141] An operative first section of a selected loop component 48 can be joined to a 
major facing surface of at least the second side-panei portion 42a, and can be configured 
to contact or otherwise engage the hook component 46 on the first side-panel portion 42 
during ordinary use, as representatively shown in FIGs. 2 through 2C. Additionally, an 
operative second section of a loop component 48a, composed of the same or different 
type of loop material, can be joined to a major facing surface of the first side-panel 
portion 42. As a result, the user can have the option of alternatively attaching the second 
hook component 46a of the second side-panel onto the second loop component 48a of the 
first siHpi-nanp.L Aor.orriinolv. the first hook nomoonent 46 mav alternative^ be enaaaed 

_ - _ . - %S S ' - • # •* ww» 

with the outward surface of the wearer's undergarment. 

[142] Each or any desired combination of the provided loop components (48, 48a) 
may be a separately provided member that is subsequently joined and assembled to its 
corresponding side-panel portion (42a, 42). In a desired feature, each or any desired 
combination of the provided loop components can be integrally provided by the material 
employed to construct its corresponding side-panel portion. 

[143] In the various arrangements of the present invention, the hook component 46 
can be configured to have a particularly selected hook concentration or density (hooks per 
unit area). In a particular aspect, the hook density can be at least a minimum of about 
1 500 hooks/in 2 (about 232 hooks/cm 2 ). The hook density can alternatively be at least 
about 2000 hooks/in 2 (about 310 hooks/cm 2 ), and can optionally be at least about 
3000 hooks/in 2 (about 465 hooks/cm 2 ) to provide improved performance. In another 
aspect, the hook density can be not more than a maximum of about 7000 hooks/in 2 (about 
1085 hooks/cm 2 ). The hook density can alternatively be not more than about 
6000 hooks/in 2 (about 930 hooks/cm 2 ), and can optionally be not more than about 
5000 hooks/in 2 (about 775 hooks/cm 2 ) to provide improved performance. 

[144] Examples of suitable hook materials can include 85-Series and 61 -Series hook 
materials available from Velcro, U.S.A., a business having offices located in Manchester, 
New Hampshire, U.S.A. The hook materials can have a hook density of about 
775 hooks/cm 2 . 
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[145] In a particular aspect, the material of the loop component 48 may include a 
nonwoven fabric having continuous bonded areas defining a plurality of discrete unbonded 
areas. The fibers or filaments within the discrete unbonded areas of the fabric are 
dimensionally stabilized by the continuous bonded areas that encircle or surround each 
unbonded area, such that no support or backing layer of film or adhesive is required. The 
unbonded areas are specifically designed to afford spaces between fibers or filaments 
within the unbonded area that remain sufficiently open or large to receive and engage 
hook elements of the complementary hook material, in particular, a pattern-unbonded 
nonwoven fabric or web may include a spunbond nonwoven web formed of single 
component or multi-component melt-spun filaments. At least one surface of the nonwoven 
fabric can include a plurality of discrete, unbonded areas surrounded or encircled by 
continuous bonded areas. The continuous bonded areas dimensionally stabilize the fibers 
or filaments forming the nonwoven web by bonding or fusing together the portions of the 
fibers or filaments that extend outside of the unbonded areas into the bonded areas, while 
leaving the fibers or filaments within the unbonded areas substantially free of bonding or 
fusing. The degree of bonding or fusing within the bonding areas desirably is sufficient to 
render the nonwoven web non-fibrous within the bonded areas, leaving the fibers or 
filaments within the unbonded areas to act as "loops" for receiving and engaging hook 
elements. Examples of suitable point-unbonded fabrics are described in U.S. Patent 
Application Ser. No. 754,419 entitled PATTERN-UNBONDED NONWOVEN WEB AND 
PROCESS FOR MAKING THE SAME, by T. J. Stokes et ah, and filed December 17, 1996 
(attorney docket No. 12,232), now U.S. Patent No. 5,858,515 granted January 12, 1999; 
the entire disclosure of which is incorporated herein by reference in a manner that is 
consistent herewith. 

[146] The complementary components of the mechanical fastener are configured to 
provide a selected attachment peel-force value. In a particular aspect, the peel-force value 
can be at least a minimum of about 75 grams (g). The peel-force value can alternatively 
be at least about 100 g, and can optionally be at least about 150 g to provide improved 
performance. In other aspects, the peel-force value can be up to a maximum of about 300 
g, or more. The peel-force value can alternatively be up to about 250 g, and can optionally 
be up to about 225 g to provide improved effectiveness. 

[147] The complementary components of the mechanical fastener are also 
configured to provide a selected attachment shear-force value. In a particular aspect, the 
shear-force value can be at least a minimum of about 1000 g. The shear-force value can 
alternatively be at least about 1250 g, and can optionally be at least about 1500 g to 
provide improved performance. In other aspects, the shear-force value can be up to a 
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maximum of about 3500 g, or more. The shear-force value can alternatively be up to about 
3000 g , and can optionally be up to about 2000 g to provide improved effectiveness. 

[148] If the peel-force and/or the shear-force are outside the desired values, the 
fasteners may experience premature unfastening, or may be too difficult to unfasten to 
remove the article 20 from an associated undergarment. Additionally, the operation of 
disengaging the fastener may excessively damage the wearer's undergarment. 

[149] In the construction of the article 20, the various components may be assembled 
and heid together with any operative securement mechanism or system. For example, the 
desired attachments or securements can include adhesive bonds, cohesive bonds, 
thermal bonds, ultrasonic bonds, pins, snaps, staples, rivets, stitches, welds, zippers, or 
the like, as well as combinations thereof. 

[150] The following Examples describe particular configurations of the invention, and 
are presented to provide a more detailed understanding of the invention. The Examples 
are not intended to limit the scope of the present invention in any way. From a complete 
consideration of the entire disclosure, other arrangements within the scope of the claims 
will be readily apparent to one skilled in the art. 

EXAMPLES 

[151] These Examples included a two layer absorbent system assembled between a 
cover and a baffle. The cover was composed of a 0.6 osy (about 20.3 g/m 2 ) spunbond 
nonwoven fabric with 0.45% AHCOVEL surfactant obtained from Uniqema, a business 
having offices located in New Castle, Delaware, U.S.A. The baffle was composed of a 
1 mil, micro-embossed, polyethylene film obtained from Pliant Corporation, a business 
having offices located in Schaumburg, Illinois, U.S.A. 

[152] The absorbent structure included an intake layer and an absorbent shaping 
layer. The intake layer can be selected from one of the configurations set forth in the 
following Table 1 . 



[153] Table 1 



Intake 
Layer 


A low basis weight and low density, homogeneous, 
stabilized, fibrous airlaid absorbent 










Basis Wt. 


Density 


1 


WEYERHAEUSER NF401 semi-treated woodpulp fluff 
fiber (85%); KoSa T255 bicomponent binder fiber (15%). 


120 g/m* 


0.06 g/cm 3 


2 


WEYERHAEUSER NF401 semi-treated woodpulp fluff 
(85%); KoSa T255 bicomponent binder fiber (15%) 


175 g/m* 


0.06 g/cm 3 



[154] "semi-treated" means a debonding agent has been employed to treat the 
woodpulp fibers to improve opening and fiberization. 

[155] WEYERHAEUSER NF401 semi-treated fluff pulp is available from 
Weyerhaeuser, a business having offices located in Federal Way, Washington, U.S.A. 
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[156] KoSa T255 bicomponent binder fiber is available from KoSA , a business 
having offices located in Houston, Texas, U.S.A. 

[157] The shaping layer can be selected from one of the configurations set forth in 
the following Table 1 A. 



[158] Table 1A 



Shaping 
Layer 












Basis Wt. 


Density 


1 


A higher basis weight, higher density, stabilized, 
fibrous airlaid material; homogeneously blended 
fabric: 






A 


15% by weight STOCKHAUSEN FAVOR 9543 
superabsorbent (SAP), 75% WEYERHAEUSER 
NB416 untreated woodpulp fluff fiber, and 10% KoSa 
T255 bicomponent binder fiber. 


175 g/m* 


0.12 g/cm 3 


B 


15% by weight STOCKHAUSEN FAVOR 9543 SAP, 
75% Weyerhaeuser NB416 untreated woodpulp fluff 
fiber, and 10% KoSa T2oo bicomponent DinaerTiDer 


225 g/m* 


0.12 g/cm 3 










2 


Integrally Layered, unitarily formed fabric. 








15% by weight STOCKHAUSEN FAVOR 9543 SAP, 
75% Weyerhaeuser NB416 untreated woodpulp fluff 
fiber, and 10% KoSa T255 bicomponent binder fiber. 
The bottom garment-side layer is compressed to 
approximately 0.12 g/cc, the middle layer is 
approximaieiy u. iu g/cc ana ine iinai uoinpicboiun ui 
the material leaves the top bodyside layer at 
approximately 0.06 g/cc. Resulting in an overall target 
average of 0.08 g/cc. 


225 g/m* 


0.08 g/cm 3 
overall 










3 


A higher basis weight, higher density, compressed 
fluff material, layered fabric: 






A 


83% by weight, Georgia Pacific 4800 untreated 
woodpulp fluff; 11% by weight Sumitomo Seika SA60s 
SAP layered in the middle of the fluff; and the garment 
side layer is 6% Duni KA-1810 tissue. 


318 g/m* 


0.12 g/cm 3 


B 


79% by weight, Georgia Pacific 4800 untreated 
woodpulp fluff; 14% by weight Sumitomo Seika SA60s 
SAP and the garment side layer is 7% by weight Duni 
KA-1810 tissue. 


268 g/m 2 


0.12 g/cnrv 5 



[159] WEYERHAEUSER NB41 6 untreated woodpulp fluff is available from 
Weyerhaeuser, a business having offices located in Federal Way, Washington, U.S.A. 

[160] STOCKHAUSEN FAVOR 9543 superabsorbent polymer (SAP) and is available 
from Stockhausen GmbH & Co. KG, a business having offices located in Krefeld, 
Germany. 
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[161] The "Integrally Layered, unitarily formed fabric" (shaping layer, sample 2) can 
be obtained from Concert Fabrication, a business having offices located in Gatineaux, 
Quebec, Canada. 

[162] Article edgewise-compression testing on articles of the invention and on 
commercially-available articles provided the results set forth in the following Table 2. 

[163] Table 2 



Edgewise Compression, Initial Peak Load, Grams 



Code 


Center 


Std dev 


Narrow- 
section 


Std dev 


Ratio, center to 
narrow-section 


1 


170.5 


27.1 


134.5 


17 


1.27:1 


2 


150.5 


20.5 


96.2 


13.1 


1.56:1 


Johnson & Johnson 
STAYFREE 
Thong Maxi 


150.6 


36.6 


172.7 


60 


0.87:1 


SCA NOSOTRAS 
Thong 


69.5 


25.7 


92 


31.4 


0.76:1 



[164] Code 1 (North American) article: 175 g/m 2 , 0.06 g/cm 3 stabilized-airlaid intake 
layer; 225 g/m 2 , 0.12 g/cm 3 with 15% superabsorbent polymer (SAPV stabilized-airlaid 
shaping layer; an 0.6 osy (about 20.3 g/m 2 ) spunbond cover with 0.45% AHCOVEL 
surfactant. Machine-made article. 

[165] Code 2 (Latin American) article: 175 g/m 2 , 0.06 g/cm 3 stabilized-airlaid intake 
layer; 318 g/m 2 , 0.12 g/cm 3 compressed fluff shaping layer; with 18 g/m 2 tissue and 11% 
SAP in the shaping layer, KAMI spunbond cover. Hand-made article. 

[166] Thickness testing on articles corresponding to the above-identified Code 1 and 
Code 2 articles provided the results set forth in the following Table 3. 

[167] Table 3 



Thickness, mm 



Code 






Narrow- 




Ratio, center to 


Center 


Std dev 


section 


Std dev 


narrow-section 


1 


4.144 


0.102 


2.297 


0.033 


1.5:1 


2 


3.544 


1.343 


2.77 


0.124 


1.28:1 



[168] Those skilled in the art will recognize that the present invention is capable of 
many modifications and variations without departing from the scope thereof. Accordingly, 
the detailed description and examples set forth above are meant to be illustrative only and 
are not intended to limit, in any manner, the scope of the invention as set forth in the 
appended claims. 
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